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provide a link between cell cycle phase progression andGetting Control
checkpoint systems that monitor the correct completionof the Cell Cycle Literature of each cell cycle phase. This link arises because, when
errors such as DNA damage, or defects in the mitotic
spindle are detected, checkpoints inhibit cell cycle pro-
gression by inhibiting cyclin–CDK complex activities.Cell Cycle Control
Thus one cell cycle step is dependent on the next, notEdited by Christopher J. Hutchison
because of a product-substrate relationship, but be-and David Glover
cause of regulatory circuits that act through the cyclin–New York: IRL Press at Oxford University Press. (1995).
CDK’s. All these aspects of cell cycle regulation by304 pp. $105.00, hardcover; $50.00, paperback.
cyclin–CDK complexes are discussed clearly and care-
fully throughout the book.
A large fraction of what is known about the cell cycle
In 1971, Yoshio Masui and Clement Markert discovered is based on research performed in the genetically tract-
that an activity in fully mature Rana pipiens oocytes able model organisms Saccharomyces cerevisiae and
could be injected into immature oocytes and induce their Schizosaccharomyces pombe. Chapter Two by Steve
maturation from prophase of meiosis I to metaphase Reed, Chris Hutchison, and Stuart Macneill explains the
of meiosis II. They named this factor MPF (maturation features of yeast that make them excellent systems for
promoting factor). In 1988 MPF was purified from Xeno- cell cycle research. In addition, this chapter contains a
pus egg extracts and by 1990 its components had been thoughtful presentation of useful geneticconcepts, such
cloned and identified as complexes of B-type cyclins as execution points, that are popular in studies involving
and a cyclin dependent kinase (CDK) subunit called these organisms. This chapter also touches on the issue
CDC2. In the six years since, we have discovered that of whether research performed in these organisms can
MPF is just one of a large family of cyclin–CDK com- be extrapolated to human cells. On the surface these
plexes found in eukaryotic cells that regulate the cell yeasts appear different from human cells. For example,
cycle. there is nuclear envelope breakdown in human cells,
The cell cycle is the period from the formation of a but not in these yeasts. In addition, what appears to be
cell, through the duplication of its cellular and genetic a mitotic spindle forms prematurely during S-phase in
contents, up until its division into two identical cells. We S. cerevisiae. So can research performed in yeast be
now know that all phases of the cell cycle (e.g., START, applied to human cells? Although this issue is not imme-
S-phase, M-phase) are regulated by a temporal series of diately confronted at this point in the book, it is ad-
cyclin–CDK complex cascades. What determines which dressed in Chapter Five by Gabriele Basi and Guilio
kinases are active, when they are active, and how their Draetta.
activity regulates cell cycle transitions, has been the These authors take an example from history to make
subject of extensive research since 1988. In fact, a quick the point that there is conservation of the components of
glance at the number of papers on cyclins reveals that MPF and cell cycle regulation in general across species.
in the last 3.5 years over 2000 papers on this topic have MPF was first purified biochemically from Xenopus ex-
been published. This excitement and progress in the tracts. It consisted of two proteins, a 32 kDa and a 45
field of cell cycle research has necessitated the publica- kDa species. Antibodies generated against yeast CDC2
tion of numerous and regular reviews on the cell cycle protein cross-reacted with the 32 kDa species. Thus,
that have allowed investigators to keep up to date with this component of Xenopus MPF was identical to yeast
the primary literature in their own field. However, piecing CDC2p. This collaboration of information and reagents
together all these articles is a challenge, especially for between scientists studying the cell cycle in yeast and
newcomers to the field. in higher organisms has continued since, allowing the
The authors and editors of Cell Cycle Control have field to advance rapidly. There are subtle differences
simplified the challenge by presenting the cell cycle between organisms, however. For example, CDC2 en-
literature through 1993 in an organized, complete, and codes the only CDK in S. pombe, and CDC28 encodes
generally digestible format. The chapters are written by the only CDK in S. cerevisiae, but human cells contain
some of the most outstanding scientists in the cell cycle a whole family of CDK’s (Chapter Six). Nonetheless, gen-
field, most of whom have been studying the cell cycle eral cell cycle regulatory principles have been found to
since the components of MPF were first identified. be the same regardless of the organism. Thus, what we
Although this ten chapter book contains a chapter learn in yeast can be extrapolated to higher eukaryotes.
on DNA synthesis, and one on development, the book Chapter Three by Steve Reed presents what we know
focuses on cyclin–CDK complexes. The “unified theory” about the role of cyclin–CDK complexes in the commit-
presented in the firstchapter by Leland Hartwell explains ment to the cell cycle in yeast. This cell cycle phase
why this is appropriate for a book on the cell cycle. This is called START in yeast and the “restriction point” in
theory explains that cyclin–CDK complexes are central mammalian cells. S.cerevisiae and mammalian cells that
to the mechanism that controls the cell cycle, because have passed START are unable to prevent entrance into
they phosphorylate proteins that are critical for each S-phase in response to nutrient deprivation. This chap-
ter discusses which cyclin–CDK complexes regulatecell cycle phase. In addition, cyclin–CDK complexes
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START and how they were discovered. However, it does the regulatory effects of phosphorylations and cyclin
binding on CDK structure.not discuss which substrates these cyclin–CDK com-
plexes phosphorylate to perform their function at The rest of the book is devoted less to cyclin–CDK
regulation, and more to the biology of the cell cycle. ItSTART, presumably because at the time this book was
written, the information was not available. However, includes four chapters, one by Zetterberg and Larsson
on microscopic observations of the cell cycle, one onsome of the substrates had been identified in higher
eukaryotes, and this is described in Chapter Six, al- DNA synthesis by Julian Blow, one on cell cycle mole-
cules altered in cancer cells by Emma Lees and Edthough this is not cross-referenced in the book. Evi-
dence presented in Chapter Six suggests that the G1 Harlow, and one on development and the cell cycle by
Helen White-Cooper and David Glover.Thus, armed withcyclins phosphorylate transcription factors that then ac-
tivate transcription of proteins involved in S-phase. the basics of the cell cycle, the reader is now able to
tackle these larger issues.There is now evidence that the same mechanism func-
tions in yeast. In their chapter (Eight), Zetterberg and Larsson pres-
ent some of their studies using time-lapse video micros-MPF activity is essential to drive cells into mitosis.
Our understanding of the genetics of this is presented copy to determine the response of single cells in a loga-
rithmically growing population to various treatments.in Chapter Four by Stuart Macneill and Peter Fantes.
Historically, most research in this area has been per- This chapter is extremely thought-provoking. Zetterberg
and Larsson’s unique approach reveals subtleties of theformed in S. pombe because entrance into mitosis can
be scored easily by microscopic examination. Most of cell cycle that may be lost in experiments that monitor
the average behavior of a population of synchronizedwhat is known about the regulation of the entrance into
mitosis is at the level of how cyclin–CDK complexes are cells. For example, these authors were able to determine
that there was a restriction point in cells, and when thisregulated. Thus this chapter focuses on the activating
and inhibitory phosphorylations on cyclin–CDK com- occurred relative to cytokinesis, simply by monitoring
the effects of nutrientdeprivation on the cell cycle lengthplexes, and on which proteins perform these modifica-
tions. As expected, homologues of all these important of logarithmically growing cells. Unfortunately, however,
the authors were unable to go into sufficient detail tocyclin–CDK regulators have now been cloned in higher
eukaryotes such as Xenopus and humans. This is a facilitate an easy understanding of the experiments and
to explain the figures. Thus scientists new to the fielddifficult topic to present in a book that is geared to a
general audience because of the extensive knowledge might have to refer to the original papers by this author
to get a full understanding of the work. Sadly, this chap-in this complicated area. Thus, this chapter is dense
with a clear and thoughtful presentation of experiments ter was not integrated into the rest of the book. Thus in
discussing experiments where, for example, effects onthat lead to the identification of the proteins that regulate
cyclin–CDK complexes, their regulation and their ge- the restriction point are observed, there is no mention of
what might be happening to the cyclin–CDK complexesnetic interactionswith each other. Although of high qual-
ity, the high level of genetic complexity encountered in that are acting at this time. Instead the reader should
refer to a more recent review by the same author thatthis chapter will be a challenge to a newcomer to the
field. Such readers will be assisted by some of the excel- was published with this exact goal in mind. Nonetheless
this is an important and interesting chapter.lent figures in this chapter, as well as by reading the
more abbreviated sections in Chapter Five that cover Molecules such as cyclin–CDK complexes that have
the potential to regulate growth might naturally be ex-this subject in higher eukaryotes where there is no ge-
netics and where less is known! pected to be mutated in cancer cells. Chapter Nine by
Emma Lees and Ed Harlow discusses this topic andAs promised, what is known about the number of
cyclin–CDK complexes in higher eukaryotes and their shows that that is in fact true. For example, mutations
in the mammalian G1 cyclin, cyclinD, were some of theregulation is presented in Chapter Five by Gabriele Basi
and Guilio Draetta and in Chapter Six by Jonathon Pines first alterations of cyclin–CDK complexes and their regu-
lators that were found in cancer cells.and Tony Hunter. It is here that we learn that, in contrast
to yeast, higher eukaryotes contain more than one CDK The final chapter of the book discusses the fascinating
topic of the role of cell cycle regulation during develop-subunit, but, like yeast, contain multiple cyclins. This
chapter describes how these CDKs and cyclins were ment in Drosophila. This is a difficult topic to present
in one chapter in a book with no other developmentaldiscovered, their roles in different aspects of the cell
cycle, and how they are regulated. Some of the figures biology or Drosophila biology, because these topics re-
quire extensive introduction. Probably because of this,in these chapters are very useful, for example, the fig-
ures that align thedifferent cyclins and CDKs from differ- and in contrast to the reasonably basic level of the rest
of the book, this topic is presented at a level that isent organisms allow one to quickly assess the amino
acids that are conserved between the species. Chapter readily accessible only to scientists familiar with Dro-
sophila genetics and developmental biology. The figures5 also describes the predicted crystal structure of
CDC2p. This structural prediction was based on the do not help much either. They are extremely useful to
experts in the cell cycle field who need to be remindedcrystal structure of another kinase, cAMP-dependent
protein kinase. Since the book was written, the crystal of the details of the early Drosophila cell cycle. However,
scientists new to this area might find the brevity of thestructure of CDK2 and CDK2 in complex with cyclin A
has been resolved, showing the predicted structure to legends disappointing. Thus, this chapter will be inter-
esting to the Drosophila experts and developmentallybe largely correct. As discussed in the book, these struc-
tures have allowed us to identify a structural basis for sophisticated, but for the rest it will serve as a means to
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identify tantalizing areas of research, and the references Sandra L. Holloway
Department of Geneticswith which to understand them.
Howard Hughes Medical InstituteThis book provides a wealth of informationconcerning
University of Pennsylvania School of Medicinethe number of cyclin–CDK complexes, when they are
Clinical Research Building, Room 446Arequired in the cell cycle, and how these complexes
415 Curie Boulevardare regulated. Sadly, despite the fact that the “unified
Philadelphia, Pennsylvania 19104-6145theory” states that cyclin–CDK complexes regulate the
cell cycleby phosphorylating key substrates, the authors
Books Receivedhave correctly devoted very little space to thesubstrates
that are modified. The extent of their discussion of
Behe, Michael J. (1996). Darwin’s Black Box. Free Press, New York.cyclin–CDK substrates in Chapters One and Five is a
289 pp. $25.00.
correct reflection of the extent of our knowledge of this
Bell, R.M., Exton, J.H., and Prescott, S.M. (1996). Handbook ofarea. The reason for this lack of information is mentioned
Lipid Research. Plenum Press, New York. 316 pp. $89.50.
by Leland Hartwell in the beginning of the book: it is
Birren, B., and Lai, E. (1996). Nonmammalian Genomic Analysis: A
difficult to prove whether a kinase phosphorylates a Practical Guide. Academic Press, San Diego, California. 353 pp.
substrate directly or indirectly, and whether this modifi- $39.95.
cation is significant to the substrate’s function in vivo. Biswas, B.B., and Biswas, S. (1996). Subcellular Biochemistry Vol-
Hopefully this void in our knowledge about cell cycle ume 26: myo-Inositol Phosphates, Phosphoinositides, and Signal
Transduction. Plenum Press, New York. 421 pp. $125.00.regulation will soon be filled.
An important issue can be raised about books on the Boyce, A.J., and Mascie-Taylor, C.G.N. (1996). Molecular Biology
and Human Diversity. Cambridge University Press, New York. 305cell cycle in general. Can they be published fast enough
pp. $64.95.to be current, or should we simply rely on reviews pub-
Brabec, V., Walz, D., and Milazzo, G. (1996). Experimental Tech-lished in scientific journals? Cell Cycle Control provides
niques in Bioelectrochemistry. Birkhauser, Boston, Massachusetts.an example of the type of book on the cell cycle that is
558 pp. $269.50.
very useful. Although most of the references in this book
Carey, P.R. (1996). Protein Engineering and Design. Academic
are from 1993, and the book was published a year ago, Press, San Diego, California. 361 pp. $79.95.
in 1996, the book is excellent, and is definitely worth
Chiu, S.-W., and Moore, D. (1996). Patterns in Fungal Development.
purchasing. This book will rapidly, and without hours of Cambridge University Press, New York. 226 pp. $54.95.
photocopying, bring one up to date with the history, Christou, P. (1996). Particle Bombardment For Genetic Engineering
methods, organisms, jargon, and thinking prevalent in of Plants. R.G. Landes Company, Austin, Texas. 199 pp. $69.95.
the cell cycle field. It will provide scientists with an excel- Collado-Vides, J., Magasanik, B., and Smith, T.F. (1996). Integrative
lent reference list of key papers in the field that should Approaches To Molecular Biology. MIT Press, Cambridge, Massa-
be studied. In addition, it will provide a number of very chusetts. 345 pp. $50.00.
useful figures that are the result of compiling a number Cotter, T.J., and Martin, S.J. (1996). Techniques in Apoptosis: A
User’s Guide. Portland Press Ltd., London. 333 pp. $120.00.of different papers. Finally, although this book will only
Cotter, E.F. (1996). Methods in Molecular Medicine: Molecular Diag-bring scientists up to date with experiments performed
nosis of Cancer. Humana Press, Totowa, New Jersey. 218 pp.up until 1994, because of the high scientific quality of
$69.50.the authors, there was no overinterpretation of data,
DePamphilis, M.L. (1996). DNA Replication In Eukaryotic Cells. Coldand therefore no conclusions or predictions that have
Spring Harbor Laboratory Press, Cold Spring Harbor, New York.since been shown to be wrong. Cell Cycle Control thus
1058 pp. $125.00.
provides readers with a strong foundation with which
Diamandis, E.P., and Christopoulos, T.K. (1996). Immunoassay.
to tackle papers and reviews published since the begin- Academic Press, San Diego, California. 579 pp. $69.95.
ning of 1994. However, it is always better if a book can Eckstein, F., and Lilley, D.M.J. (1996). Catalytic RNA. Springer-
be published faster and perhaps books in such a rapidly Verlag, New York. 417 pp. $197.00.
advancing field should only be published by publishers Elles, R. (1996). Molecular Diagnosis of Genetic Diseases. Humana
that can publish rapidly. Press, Totowa, New Jersey. 356 pp. $69.50.
Overall, this book is recommended and highly so for Eun, H.-M. (1996). Enzymology Primer for Recombinant DNA Tech-
those who want a jump start into the cell cycle field. It nology. Academic Press, San Diego, California. 702 pp. $125.00.
provides a thorough and thoughtful introduction to the Fiskum, G. (1996). Neurodegenerative Diseases Molecular and Cel-
lular Mechanisms and Therapeutic Advances. Plenum Publishing,cell cycle with specific emphasis on the regulation of
New York. 482 pp. $135.00.cyclin–CDK complexes. Generally the figures are ex-
Fletcher, M. (1996). Bacterial Adhesion: Molecular And Ecologicaltremely useful and clear. As with any multi-author book,
Diversity. Wiley-Liss, New York. 361 pp. $95.00.there is some redundancy. However, given thecomplex-
Friedman, H., Rose, N.R., and Bendinelli, M. (1996). Microorgan-ity of the field, the redundancy may prove useful to the
isms And Autoimmune Diseases. Plenum Press, New York. 298 pp.novice who might have a hard time keeping track of
$79.50.
all the cell cycle players. The book is written for the
Griffin, D.H. (1996). Fungal Physiology. Wiley Publishers, New York.
scientifically sophisticated reader. Its presentation is at 458 pp. $42.95.
the level of discussing the key experiments in a scientific
Grossblatt, N. (1996). Upstream: Salmon & Society in the Pacific
paper, without explaining the techniques. Certainly a Northwest. National Academy Press, Washington, D.C. 452 pp.
post-doc or senior graduate student that is coming from $44.95.
a different background will benefit tremendously from Grossblatt, N. (1996). Careers in Science and Engineering. National
Academy Press, Washington, D.C. 134 pp. $11.95.this book.
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